Purpose of the Review Children with obesity experience disordered eating attitudes and behaviors at high rates, which increases their risk for adult obesity and eating disorder development. As such, it is imperative to screen for disordered eating symptoms and identify appropriate treatments. Recent Findings Family-based multicomponent behavioral weight loss treatment (FBT) is effective at treating childhood obesity and demonstrates positive outcomes on psychosocial outcomes, including disordered eating. FBT utilizes a socio-ecological treatment approach that focuses on the development of individual and family healthy energy-balance behaviors as well as positive self-and body esteem, supportive family relationships, richer social networks, and the creation of a broader environment and community that facilitates overall physical and mental health. Summary Existing literature suggests FBT is an effective treatment option for disordered eating and obesity in children. Future work is needed to confirm this conclusion and to examine the progression and interaction of obesity and disordered eating across development to identify the optimal time for intervention.
Introduction
Childhood obesity is a serious public health concern. In the USA, 17% of children have obesity, and 5.8% meet criteria for extreme obesity (i.e., a body mass index (BMI) at or above 120% of the sex-specific 95th percentile on the CDC BMI-forage growth charts) [1•] . Rates of disordered eating attitudes and behaviors are higher in children with obesity than in children in the normal-weight range [2] . Childhood obesity and disordered eating attitudes and behaviors are each associated with numerous physical health issues that track into adulthood as well as increased psychological and social problems, including full-syndrome eating disorder (ED) development, such as binge eating disorder (BED) or bulimia nervosa (BN); internalizing symptoms, such as symptoms of depression or anxiety; and peer and family problems, including teasing and potentially harmful parent-child feeding practices [3] [4] [5] [6] [7] [8] [9] [10] . Current research suggests that physical health issues and psychosocial problems may be exacerbated in children who experience both obesity and disordered eating attitudes and behaviors, making this group particularly vulnerable [7••, 8, 9] . Treatments that address both issues in children may protect against both full-syndrome ED development and adult obesity. Family-based multicomponent behavioral weight loss treatment (FBT) is the gold standard for treating childhood obesity [11] and has demonstrated success in reducing This article is part of the Topical Collection on Psychological Issues disordered eating attitudes and behaviors [12, 13••, 14, 15] . The following paper reviews the association between obesity and disordered eating attitudes and behaviors in children, examines individual and environmental constructs associated with dysfunctional eating in children with obesity, and explores how the components of FBT may be beneficial both to obesity and disordered eating outcomes.
Association Between Overweight/Obesity and Disordered Eating Attitudes and Behaviors
The term disordered eating attitudes and behaviors comprises a number of different constructs, including negative attitudes towards weight and shape, unhealthy weight control behaviors, and binge eating ( Table 1) .
Attitudes Towards Shape and Weight Body dissatisfaction refers to negative appraisals of one's shape and/or weight while the related construct of shape and weight concerns is defined as worries or anxieties about shape and/or weight [2] . Research has indicated elevated rates of body dissatisfaction and shape and weight concerns in youth with overweight and obesity compared to their non-overweight peers [16] , which can lead to weight gain over time [19] . Body dissatisfaction or shape and weight concerns, which may fluctuate based on factors such as recent eating behaviors and mood, often are linked with overvaluation of shape and weight-the degree to which one's self-esteem is highly contingent on shape and/or weight, which is a more stable construct and is considered the core psychopathology of EDs [20] . Approximately 25% of adolescent girls with overweight/obesity overvalue shape and weight, and it is a prospective risk factor for development of eating disorder behaviors [21] .
Disordered Weight Control Behaviors Unhealthy or extreme weight control behaviors are defined as inappropriate or harmful behaviors designed to influence weight or shape or counteract the effects of overeating. Such behaviors exist on a continuum corresponding to the degree of harm presented to one's health, ranging from unhealthy (e.g., fasting, skipping meals, eating very little food, using food substitutes, and using cigarettes or diet pills to suppress appetite) to extreme (e.g., self-induced vomiting, laxative or diuretic abuse). Studies have found that unhealthy weight control behaviors were endorsed by up to 76% of girls with obesity and 55% of boys with obesity, and more extreme weight control behaviors were reported by 18% of girls with obesity and 6% of boys with obesity [17] . In comparison to their non-overweight peers, youth with overweight and obesity are more than twice as likely to endorse the use of unhealthy or extreme weight control behaviors [22•] , which merits clinical attention due to their association with a variety of adverse physical and psychosocial outcomes [23, 24] , including future ED pathology [25] .
Binge Eating and Loss of Control Eating Binge eating episodes are also significantly more likely to be reported by youth with overweight than their non-overweight peers [18] . Such episodes are defined as the consumption of an objectively large amount of food accompanied by loss of control (LOC) or a feeling that one is unable to control what or how much one is [7] and rates are higher in children with overweight/obesity than normal-weight peers [18] eating. In children, given that changing nutritional needs of pubertal development [26] may alter what might be considered to be an unambiguously large amount of food, LOC eating is often the focus of assessment [18] . A recent metaanalysis found that over one quarter of adolescents with overweight and obesity endorse binge eating episodes, with up to 30% reporting LOC eating [7••] . Moreover, such episodes have been linked with future weight gain [27] .
Correlates of Dysfunctional Eating in Children with Obesity
The following section briefly reviews correlates of disordered eating attitudes and behaviors and/or obesity in childhood (also see Fig. 1 ). Notably, relatively few studies have been completed in children with both obesity and disordered eating pathology and little is known about why some children develop both conditions while others may only experience one. Moreover, the developmental time course and the causal factors of the initiation of both obesity and disordered eating in children is complex; while theories exist, more research is necessary [2] .
Individual-Level Factors
In addition to biological mechanisms and genotypes [28] , emerging evidence suggests children with obesity who experience dysfunctional eating attitudes and behaviors have common underlying cognitive and behavioral characteristics. Evidence from cognitive tasks support deficits in executive functions (EFs), or a set of cognitive processes that support higher order cognitive abilities and goal attainment [29] , in both children with obesity [30] and disordered eating [31] . Children with comorbid obesity and dysfunctional eating may have a cognitive profile that is distinct and more deficient than youth with obesity alone [32, 33] . Moreover, evidence by Goldschmidt and colleagues (2015) suggests a meditational model in which lower EF abilities are a precursor to binge eating, which in turn promotes excess calorie consumption and weight gain over time [34] . Another recent study found that adolescents with obesity who endorsed more cognitive dysregulation were more likely to endorse LOC eating [35] .
As this research suggests, deficits in cognition may manifest in related dysfunctional behaviors. Food-seeking appetitive traits and poor self-regulation, including lack of satiety responsiveness, motivation to eat, impulsivity, and faster eating rates, have been observed in children with obesity at greater rates than normal-weight peers [36, 37] . Increasing endorsement of these traits may present a cumulative risk for excess calorie consumption and weight gain [36, 37] . The association between lack of satiety responsiveness and impulsivity with binge eating has also been highlighted [36] and other research suggests certain appetitive traits may be more severe in individuals with both obesity and BED [38] .
Environmental-Level Factors Individual-level vulnerability factors may be exacerbated by obesogenic environments that promote easy access to food and sedentary activity. Palatable high-calorie foods are cheap, easily accessible, and are served in large portions, making it easy, affordable, and enjoyable to consume excess calories [39] . Furthermore, increases in sedentary jobs and reductions in recess and physical education in schools as well as advances in recreational technology (e.g., television, video games) mean children and families are spending more time seated and less time engaging in physical activity [40] . At the same time, individuals portrayed in the media have gotten thinner over the past 30 years, promoting the image of an ultra-thin body as ideal [41] . The combination of a thin ideal with an environment that promotes weight gain sends mixed messages that may lead to body dissatisfaction and development of unhealthy weight control behaviors [41] . Indeed, exposure to media promoting a thin ideal has been shown to predict disordered eating in adolescents with obesity [9] .
In addition to societal characteristics, influences from family and peers may also interact with individual traits that predispose a child to weight gain and disordered eating. Authoritarian parenting, characterized by high demands and expectations but low responsiveness and support, is prospectively related to extreme weight control and binge eating behaviors compared to other parenting styles [42] . Conversely, authoritative parenting styles, characterized by high expectations and well as high responsiveness and support, are protective against obesity development [43] . Furthermore, family connectedness, such as feeling loved and having easy communication with a parent, is protective against disordered eating development in children with obesity [9] . Parental feeding practices, including restriction and pressure to eat, among others, have also been associated with various dysfunctional eating behaviors, and excess food consumption [44, 45] . Additionally, children who are both underweight and overweight more commonly experience weight-related teasing by peers and family members than children of average weight, and appearance-and weight-related teasing has associations with ED behaviors [8, 46] . Moreover, teasing may be worse in individuals with both obesity and dysfunctional eating [47] .
Using FBT for Childhood Obesity and Dysfunctional Eating
Due to the frequent comorbidity and similar underlying risk factors of childhood obesity and disordered eating, researchers have called to integrate the fields of obesity and EDs [48, 49] in order to promote shared knowledge and create preventative interventions that target the development of both issues. Initial work in this area has been conducted and appears promising [50, 51] . While this work continues, it is important to also consider treatment of the large number of children with obesity that currently experience dysfunctional eating attitudes and behaviors. Developing effective treatment methods that treat both obesity and subclinical disordered eating would not only reduce current psychological distress and potential health complications but may also serve to prevent the onset of diagnosable EDs as well as adult obesity, and their associated medical and psychological comorbidities.
FBT is the gold standard treatment for childhood obesity [52•] . FBT follows a cognitive behavioral therapy (CBT) approach to treatment and targets diet and physical activity using behavior change strategies. In FBT, parents are an integral part of treatment, as they control the home environment and can use positive parenting approaches and modeling to help children reach their weight loss goals. As such, they are included as participants in treatment programs, typically with one parent identified as the participating parent who attends each session and is a target for weight loss if they have overweight or obesity or desire to lose weight (and weight loss is an appropriate goal, i.e., not underweight). However, given changes are being made that affect the whole home and obesity runs in families [53] , other family members are encouraged to join sessions whenever possible.
The positive outcomes of FBT are demonstrated by a large body of research indicating that children, as well as parents, are able to lose clinically-significant amounts of weight in FBT and children maintain a healthy weight into adulthood [11] . FBT has also been identified as being more cost-effective than treating the parent and child alone [54] . As such, the United States Preventive Services Task Force (USPSTF) and other professional organizations recommend clinicians screen children for obesity and refer them to comprehensive, intensive behavioral interventions such as FBT [52•, 55] . Notably, dose of treatment is important, with 26 or more contact hours over 12 months identified as a minimal dose for efficacy [52•] .
FBT can be combined with a social facilitation maintenance (SFM) component, which utilizes a socio-ecological approach, emphasizing parental facilitation of children's peer networks and improvement of children's body image, as well as their responses to teasing, to promote maintenance of behaviors consistent with improved weight outcomes [56•, 57] . When these approaches are integrated, they target development of healthy diet and activity behaviors, positive self-and body-esteem, supportive family relationships, and richer social networks as well as integration into a broader environment and community that facilitates overall physical and mental health [56•, 57] . Two trials have tested FBT in combination with SFM, with results showing that participating in SFM following FBT, particularly when given at high dose, can lead to more successful weight loss maintenance than no follow-up treatment or a health education control treatment [56•, 57] . Given the success of SFM, its components have subsequently been incorporated into current FBT protocols (e.g., NHLBI U01HL131552) and are discussed below as part of FBT.
Although a common concern regarding childhood obesity treatment is that the focus on modifying energy-balance behaviors will increase the risk of the development of disordered eating or EDs, existing evidence suggests that this is not the case. Studies show a reduction in ED pathology following participation in an evidence-based weight loss program [12, 13••, 14, 15] as well as successful weight loss outcomes in children with ED pathology [12, 13••, 15, 58, 59] . Notably, these studies provide insight into disordered eating pathology, but do not speak to the ability of FBT to treat clinical EDs. If a child presents with a full-syndrome ED, he/she should be referred to a specialist and given a treatment specifically designed for EDs. Goldschmidt and colleagues (2008) provide screening questions that may be used by healthcare providers to assess the presence and severity disordered eating attitudes and behaviors prior to referral to a weight management program [2] . The following section outlines the treatment components of FBT and discusses the mechanisms through which FBT may affect both excess weight and disordered eating ( Table 2) .
FBT Treatment Components

Individual Components
Diet Quality A key focus of FBT is to improve diet quality and maintain a reduced, but healthy, calorie range for weight loss. Children, and their participating parent, work to increase fruits and vegetables per day and to decrease high-fat foods to lose weight and promote long-term health [60] . An emphasis is placed on developing sustainable healthy eating habits and these changes are shaped over time, a process of reinforcing successive approximations of a target behavior that helps to slowly and steadily build new habits [61] . Moreover, by including high-fat foods in moderation each day, children are taught a flexible approach to eating in which no food is "forbidden." This form of dietary change is associated with successful and sustainable weight management and reductions in disordered eating symptomology [62••] . Healthy dietary change strategies stand in stark contrast to "driven dieting," which is comprised of unhealthy psychological and behavioral experiences, such as maintaining rigid rules and fasting, which are frequently cited as a risk factor for ED development [62••] .
Physical/Sedentary Activity Physical activity is a critical component of weight management and long-term health [63] . As such, children in FBT work towards obtaining 90 min of activity at least 5 days a week. To do so, children are encouraged to choose activities they enjoy in order to develop healthy lifelong physical activity habits [64] . When discussing physical activity, health benefits, not energy-balancing characteristics, are emphasized. Thus, children are taught that regular physical activity is part of a healthy and active lifestyle and not a compensatory behavior for eating. Additional benefits of increasing physical activity across treatment include benefits to EFs through exercise-induced physiological changes in the brain and practice of EF skills required for initiating complex motor movements and engaging in group play [65] . Reduction of sedentary activity, specifically recreational screen time (e.g., television-watching, video games), to 2 h or fewer a day is another treatment target. Reducing screen time decreases time spent sedentary and encourages physical activity, which promotes positive mood as well as social interaction, and reduces exposure to media that may encourage unhealthy eating patterns as well as difficult to attain societal ideals (e.g., very thin body type) [66] [67] [68] .
Healthy Routines The development of routines has been shown to be helpful in improving obesogenic behaviors and reducing weight [69] . FBT focuses on the establishment of routines for eating, physical activity, and sleep. Meal regularization is particularly important as eating regular meals and snacks helps to prevent feelings of extreme hunger, which can lead to poor food choices and overeating. Indeed, individuals who engage in unhealthy weight control behaviors or LOC/ binge eating often go long periods of time between meals/ snacks, and as a result, have dysregulated hunger signals [70] . More generally, routines help to ensure behaviors are achieved regularly (e.g., regular physical activity, 8-9 h of sleep a night) and provide consistency and structure to counteract dysregulation.
Goal Setting and Pre-planning In FBT, children and parents set short-and long-term goals around weight loss and energybalance behaviors. Moreover, in session, families work to plan the following week (e.g., meals, physical activity). Planning is a complex EF [29] and may be one of the treatment activities that help children build their EF skills [65] , which should aid in the general development of self-regulatory skills. Planning may also help to reduce impulsive decision-making and encourage goal-oriented behavior [71] .
Self-Monitoring In FBT, weights are taken weekly during session and children and parents weigh themselves once a week at home. Weighing regularly at established times provides participants with feedback about their weight loss progress and provides an opportunity to reflect on behaviors that have led to weight changes [72] . Structured weighing is also a hallmark of a CBT approach to EDs and is encouraged to replace either too-frequent weighing or avoidance of weighing that can perpetuate disordered eating thoughts and behaviors [70] . Additionally, participants in FBT monitor food intake and activity engagement. Self-monitoring of energy-balance behaviors can bring awareness to patterns of eating and activity, as well as psychological, social, or environmental factors that influence these patterns [73] . Self-monitoring combined and frequency of self-monitoring has been associated with better child weight outcomes in FBT [74] . Records also provide the interventionist insight into participant behaviors related to weight loss or disordered eating behaviors that can then be addressed within session.
Problem-Solving A cognitive behavioral approach to problemsolving is taught in FBT that asks participants to pause and think about all possible solutions before evaluating and choosing a course of action. Both children and parents are trained to use this strategy to approach problems relating to energybalance behaviors, which could include improving decisionmaking so as to help avoid binge eating or finding alternative and healthier solutions than extreme weight control behaviors.
Behavior Chains and Cognitive Restructuring Relatedly, behavior chains, which help to identify antecedents and consequences of behavior, can provide insight into issues to problem solve. Cognitive restructuring, or challenging negative automatic thoughts replacing them with more balanced, accurate thoughts, is also taught. These strategies are used to address negative thoughts and behavioral triggers that lead to emotional eating as well as to identify alternative coping strategies, but may also be used to address any unhealthy cognition or behavior that is a treatment barrier or is negatively affecting the child. Both parents and children are taught these skills and reinforced for their use across treatment. Behavior chains and cognitive restructuring are used in CBT for EDs to identify triggers for disordered eating behaviors and address thoughts related to body dissatisfaction, overvaluation of weight and shape, low self-esteem, and perfectionism [70] .
Building a Healthy Body Image Given the number of children with obesity whom experience body dissatisfaction [16] , this is a specific target of FBT. Treatment activities mirror those included in empirically-supported programs developed to improve body satisfaction [75] . Children complete activities that reduce overvaluation of weight and shape and expand their self-evaluation by integrating multiple characteristics above and beyond appearance, such as identifying physical activities their bodies help them to do and non-physical attributes that they like about themselves.
Family and Home Components
Family Meetings and Contingency Management Upon initiation of FBT, parent-child dyads identify a weekly meeting time to talk and reflect on their experiences, promoting a team-based approach to treatment. These meetings provide time for families to discuss successes and barriers in order to improve adherence with treatment recommendations as well as connectedness in the relationship, which help to both prevent and target disordered eating [9] . Furthermore, parents Children are taught media literacy skills to interpret messages regarding ultra-thin ideals and obesity stigma in media -Reduction in internalization of the thin ideal may work towards preventing and treating disordered eating attitudes and behaviors are able to monitor child behaviors and identify any concerning issues (e.g., LOC eating, skipping meals). Contingency management is a strategy utilized in FBT to help support child behavior change and family cohesion. Parents are encouraged to reinforce their child's positive behaviors using verbal and non-verbal praise as well as external rewards. Frequent praise and positive reinforcement should also contribute to parent-child relationship and use of external rewards that are non-food items help to promote alternative reinforcers to food [76, 77] .
Communication and Parenting Skills Communicating with a child regarding weight and energy-balance behaviors should be done carefully, as evidence has shown that pressure from parents to diet can promote disordered eating and weight gain [78] . Parental weight-based teasing is also common and can pre-date development of disordered eating [78] . Within FBT, parents are taught communication skills and are asked to focus on health, not weight, when discussing diet and physical activity with their children. Strategies are also taught for parenting around topics related to disordered eating attitudes and behaviors, such as encouraging discussion of media images, praising their child for non-appearance related characteristics, and avoiding discussions of their own or other's bodies in front of their child. Improving communication, increasing support, and reducing conflict within the family through interpersonal psychotherapy has been shown to be helpful for children with overweight/obesity and LOC eating by reducing LOC eating episodes and disordered eating attitudes [79] . As such, FBT elements focusing on communication within the parent-child relationship may be one mechanism through which to reduce disordered eating.
Parental Modeling Children imitate and learn from parent energy-balance behaviors [80] . As such, parental modeling is a key component of FBT and has been theorized to contribute to the robust association between parent and child weight loss [81, 82] . Notably, unhealthy energy-balance behaviors that are modeled by parents also show an association with child behavior [78] . By providing parents with healthy weight management strategies, they may be less likely to engage in unhealthy weight management behaviors that would then be imitated by their children.
Healthy Home Environment Stimulus control, or management of the home environment to support goal-aligned behaviors, is a hallmark of FBT. By reducing temptations, children have less need to control impulses related to eating, which may reduce overconsumption of calories and disordered eating episodes [83] . Family and home environments that are set up to support the child have shown to be a mediator of weight outcomes in FBT [56•] .
Peers and Social Networks
Making New Friends and Active Get-Togethers Based on research suggesting children with obesity are more isolated than their normal-weight peers [84] , FBT encourages children to broaden their social networks and improve their social integration. Improving social ties may also be beneficial for improving disordered eating, which is associated with loneliness [85] . Relationships with others serve as alternate rewarding experiences to food and children are encouraged to seek out friends who will support healthy lifestyle changes, as obesity and obesogenic behaviors move through social networks [86] . Importantly, this includes friends who have a healthy view of self and appearance, as having friends who diet predicts development of unhealthy weight control behaviors and binge eating [87] . Within existing friendships, an emphasis is also placed on engaging in play dates that include healthy food and activity options. Playing with friends has been associated with greater physical activity in youth [88] and engaging in healthy behaviors with peers has been shown to mediate weight loss outcomes [56•] .
Interpersonal Communication To facilitate the establishment of social connections, and to allow for effective peer interaction, children are taught about different types of communication styles. Lower social competence has been linked with obesity development and treatment studies suggest social skills development and improved social interaction may be particularly helpful for children with adjustment and anxiety issues in weight management [89, 90] . Social connectedness and interpersonal communication skills should be effective for the prevention and treatment of disordered eating as well, as social stress has been identified as a trigger for binge eating [91] and therapies designed to improve interpersonal relationships with peers have been demonstrated as effective for reduction of disordered eating in adolescents [92] .
Coping with Teasing Teasing from peers is related to both obesity and disordered eating behavior [8] . Interventionists work with children in FBT to identify adaptive ways to cope with teasing and utilize strategies to reduce teasing, including ignoring the teaser, reframing the tease into a less negative statement, or responding to the tease with a compliment [93] .
School, Work, Community, and Culture
Advocating for Healthy Social Environments and Navigating Barriers The environment plays a large role in eating and activity behaviors [40] . In FBT, parents and children are asked to consider the environments outside the home in which they spend their time (e.g., school, work) and how these places influence the long-term goal of healthy weight management. Active problem-solving is used to identify solutions for navigating environmental barriers (e.g., identify a route home from school that does not involve passing a favorite fast-food restaurant) and changing environments to support healthy behaviors (e.g., advocating for non-food birthday treats to be brought into classrooms). By creating a healthy environment, families may be less tempted to return to old habits [56•] . Furthermore, in focusing on practicing newly learned behaviors across contexts, this promotes generalization of the new behaviors to a variety of life domains, encouraging mastery of the behaviors and habit formation [94, 95] . Indeed, it has been suggested that by including strategies that promote learning and memory in behavioral and psychological interventions, outcomes may improve [96] .
Understanding Stigma and Interpreting Media Messages
Engagement with media that promotes an idealized, thin body type is a risk factor for body dissatisfaction, disordered eating, and obesity, as well as other negative psychosocial outcomes in children [97] . Moreover, media for children contains stigmatizing messages of obesity that contribute to increased obesity bias in peers and reinforce stigmatization experienced by children with obesity [98] . Children in FBT are taught media literacy skills to practice interpreting media messages regarding weight and shape, reducing identification with the thin ideal as well as internalizing of stigmatizing messages regarding obesity [99] .
Conclusions
Disordered eating attitudes and behaviors in children with obesity are common. Children who experience both obesity and disordered eating attitudes and behaviors are at risk for continued weight gain and adult obesity as well as the development of an ED. FBT is an effective treatment for childhood obesity and preventative intervention for adult obesity. Emerging research also suggests participation in FBT may be beneficial for improving disordered eating attitudes and behaviors in children with obesity while reducing weight, although additional empirical examination (e.g., a randomized controlled trial) is needed. Notably, there has been no evaluation to assess FBT as a treatment for diagnosable EDs in children and it is recommended children with EDs seek ED-specific treatment prior to consideration for participation in FBT.
FBT is likely an effective treatment for disordered eating in children with obesity given its focus on the development of healthy energy-balance behaviors as well as positive self-and body-esteem, supportive family relationships, more meaningful social networks, and an environment and community that promotes overall physical and mental health. Future dismantling studies could be used to fully understand which treatment components of FBT may have the most potent effects on disordered eating. Moreover, a richer understanding of the development of both obesity and disordered eating in children, such as appetitive traits that may precede these conditions in early childhood, would be valuable in tailoring FBT to most effectively target a child's individual needs and determine optimal time for intervention.
